Existing latent TB tests have limited predictive value; transformative progress is needed to develop better tools http://ow.ly/W4m4k
Both the TST and IGRAs cannot distinguish individuals who have successfully cleared M. tuberculosis infection from those who have true infection (that is amenable to therapy) [9] . This inability to differentiate can favour the administration of LTBI treatment in those without the infection and, thereby, increase costs and adverse events. Both the TST and IGRA have reduced sensitivity in immunocompromised patients, particularly in those with a severe immune depression, and have a low predictive value for progression to active TB [5, 10] . As in PPD-based TST, a majority of individuals with positive IGRA results do not progress to active TB disease.
Compared with the PPD-based TST, IGRAs have overcome the limited specificity problem, as BCG vaccination does not impact the test results, but they have not overcome the problem of limited predictive value [10] , which could have allowed a more tailored LTBI treatment strategy.
In this context, what is the role of newer, more specific skin tests for LTBI? C-Tb (Statens Serum Institute, Copenhagen, Denmark), a novel M. tuberculosis-specific skin test, containing early secreted antigenic target (ESAT)-6 and culture filtrate protein (CFP)-10 antigens, is one such product [11, 12] . Another product, Diaskintest (Generium Pharmaceutical, Moscow, Russia), is available commercially in Russia, Kazakhstan and Ukraine [13] , while an ESAT-6 based Chinese skin test has undergone phase II trials [14] .
By substituting PPD with M. tuberculosis-specific antigens, these newer skin tests appear to overcome the limitations of the PPD-based TST, as far as specificity is concerned [11, 12] . But do they offer a reasonably high sensitivity? The study by HOFF et al. [15] in this issue of the European Respiratory Journal reports the results of a clinical trial to determine the sensitivity of the C-Tb skin test in a population of microbiologically confirmed TB cases in Cape Town, South Africa. This well-designed trial showed that the C-Tb test was safe to use, and, with the lowest cut-off of 5-mm induration, had a sensitivity of 74%, which was comparable to that of QuantiFERON-TB Gold In Tube (Cellestis, Valencia, CA, USA) (75%). The PPD-based TST, however, had the highest sensitivity of 88-90% in this population, depending on the cut-off used. The sensitivity of all tests was compromised in HIV-infected individuals with severe immunosuppression. Acknowledging the limited evidence base, it appears that newer skin tests do offer higher specificity than PPD-based TST, but this might come at the cost of sensitivity (table 1) . As the authors acknowledge, while there are no data on the predictive value of the newer skin tests, it is highly likely that the predictive value will be modest, based on what we know about IGRAs that use ESAT-6 and CFP-10 antigens [10] .
In summary, when compared with the PPD-based TST, IGRAs and newer skin tests might offer some incremental advantages, primarily improved specificity (table 1) . Newer skin tests, if reagents can be produced at scale, may also offer a system to resolve PPD shortages, which are becoming increasingly frequent [16] , including in high-income countries. But sadly, none of the available LTBI diagnostics really get us what we want: a highly predictive test that can help target those who will benefit most from LTBI therapy. To develop such predictive tests, we need transformative research that will enable us to identify biomarkers or bio-signatures that can resolve the LTBI spectrum [8] and help target those at highest risk of progressing to active disease.
Target product profiles for such a transformative LTBI test are being developed by the Foundation for Innovative New Diagnostics (FIND) (Geneva, Switzerland), the New Diagnostics Working Group of the Stop TB Partnership, WHO, and other partners. Recent TB diagnostic market analyses and projections might also help increase industry and donor interest in research and development [17] , resulting in the development of much-needed innovative products. It is important that future tools are validated not just for accuracy, but also for clinical impact, cost-effectiveness and feasibility in low-resource settings [18] . Of course, affordability of new tools is a critical consideration for scale-up and impact [18] .
Until we have substantially improved tools to maximise the predictive value of existing tests, LTBI screening should be reserved for those who are at a sufficiently high risk of progressing to disease. Such high-risk individuals may be identifiable using multivariable risk prediction models, which incorporate test results with traditional risk factors, and using serial testing to resolve underlying phenotypes [5] .
